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Remarks 

Applicants thank Examiner Patel for the careful examination of this application and 
the clear explanation of the rejections. In response, applicants amend claims 1 and 12 as 
suggested by Examiner Patel to describe the invention more clearly without narrowing 
the scope. Applicants also cancel claims 2 and 13 because of duplication. Regarding the 
102 rejections against claims 1, 3 - 7, 9, 12, and 14 -16, applicants respectfully submit 
that the rejections are improper for the reasons set forth below: 

1 . The 102 rejection against claim 1 is improper because the Ziemkowski 
reference does not disclose all elements of limitation in claim 1. 

As amended, claim 1 describes a printed circuit board, which comprises the 
following elements: 

a. a first layer of electrically non-conductive material; and 

b. an electrically conductive material disposed in contact with the first 
layer. The electrically conductive material 

i. forms a patterned bond pad that 

ii. defines a channel in the bond pad, which facilitates outgassing of 
bubbles via the channel, and 

c. the first layer of electrically non-conductive material is exposed in the 
channel through the pattern in the electrically conductive material. 

In contrast, the Ziemkowski reference discloses a surface mount solder pad 
that is adapted to function as a heat sink for an electronic component soldered to 
the pad. It does not disclose at least the element (c) required in claim 1 . 

The Office Action sets forth figure 2A-2B, and the paragraph in column 2, 
line 64 to column 3, line 1-10 in the Ziemkowski reference as evidence 
supporting an argument that the reference discloses an electrically non- 
conductive material exposed in the channel through the patterned electrically 
conductive material. The paragraphs are reproduced below and they do not 
disclose element (c) of claim 1 : 
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FIG. 2A shows a simplified detailed plan view of the solder pad 
102 having the enhanced surface area as in FIGS. 1A and IB. FIG. 
2B shows a simplified detailed isometric view of the solder pad 
102 of FIG. 2 A. As shown in the figures, the solder pad 102 
includes a major surface having features extending into the major 
surface, so as to provide for the enhanced surface area. 

In the preferred embodiment, the features are embodied as trenches 
115 extending into the major surface, wherein the trenches are 
arranged extending radially outward from a bonding region 117 of 
the solder pad though a complementary region 119 of the solder 
pad. As explained in further detail subsequently herein, this radial 
arrangement of the invention advantageously provides a 
substantially uniform thermal resistance, (emphasis added) 1 

First, these paragraphs do not mention an underlying layer exposed through 

the pattern in the solder pad and neither do the figures 2A-2B depict such a 

underlying layer. Secondly, it is clearly stated (twice) in the paragraphs that the 

features or trenches are extending into the major surface - not through it. 

Trenches extended into the major surface do not expose the underlying layer. A 

better description of the trenches can be found in a different paragraph and in 

different figures. 

Figures 3 and 4 show detailed cross section of the trenches. The description 
of the figures is in the following paragraph: 

The enhancement of the surface area is maximized as feature 
extension approaches one hundred percent of pad thickness, as in 
the preferred embodiment. However manufacturing difficulties, 
including a risk of over-etching, also increase as feature extension 
approaches one hundred percent. Accordingly, in another preferred 
embodiment, the features extend approximately eighty five percent 
of the pad thickness, so as to provide for ease of manufacturing. 
FIGS. 3 and 4 are further detailed cross sectional views, illustrating 
pad thickness and varied amounts of extension of one of the 
features 115, based on etching time in accordance with the 
principles of the invention, (emphasis added) 2 

The Ziemkowski reference not only does not teach etching the trenches 

through the solder pad thickness, it cautions that even approaching one hundred 



1 US 6,294,742, col. 2, 1. 64 - col. 3, 1. 10. 

2 Id., col. 4, 11. 4-20. 



TI-33486 - 6 



S.N. 10/066,246 
Submitted: 03/22/2004 

percent of pad thickness would be difficult to manufacture. Figures 3 and 4 
clearly show that the tip of the v-shape trenches distant from the baseline. 

Therefore, it is clear that the Ziemkowski reference does not disclose a first 
layer of electrically non-conductive material exposed in the channel through the 
pattern in the electrically conductive material. 

In summary, the Ziemkowski reference discloses a surface mount solder pad 
that is adapted to function as a heat sink. The features or trenches are etched 
into the solder pad but not through the solder pad. Consequently the channels do 
not expose the underlying layer. Because the Ziemkowski reference fails to 
disclose at least the element (c) of claim 1, it does not anticipate claim 1 and the 
102 rejection against claim 1 is improper. 

2. The 102 rejection against claim 12 is improper because the Ziemkowski 
reference does not disclose all elements of limitation in claim 12. 

Claim 12, as amended, describes a combination of the following elements: 

a. an integrated circuit that has a lower surface with an exposed solder 
pad; 

b. a first layer of electrically non-conductive material and an electrically 
conductive material that is disposed in contact with said first layer. 

c. The electrically conductive material 

i. is opposed to the solder pad of the integrated circuit; and 

ii. forms a bond pad having a channel pattern that facilitates 
outgassing of bubbles via the channel; and 

d. the first layer of electrically non-conductive material is exposed in the 
channel through the pattern in the electrically conductive material. 

For the same reason as set forth in Section 1, the Ziemkowski reference, 
which discloses a surface mount solder pad that is adapted to function as a heat 
sink for an electronic component soldered to the pad, does not disclose at least 
the element (d) of claim 12 - the layer of electrically non-conductive material 
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exposed in the channel through the pattern in the electrically conductive 
material. Because the Ziemkowski reference fails to disclose at least the 
element (d) of claim 12, it does not anticipate claim 12 and the 102 rejection 
against claim 12 is improper. 

3. The 102 rejections against claims 3-7 and 9 are improper because these claims 
depend directly or indirectly on patentable claim 1 with additional elements of 
limitation. In particular, claim 3 further limits the number and the dimension of 
the channels; claim 4 further comprises additional pads for receiving a IC and 
limits the location of the IC; and claims 5-7 and 9 further limit the pattern and 
dimension of the channels. Therefore, claims 3-7 and 9 stand patentable over 
the reference. 

4. The 102 rejections against claims 14 - 16 are improper because these claims 
depend on patentable claim 12 with additional limitations on the patterned 
channels. Therefore, claims 14-16 stand patentable over the reference. 

In conclusion, applicants respectfully submit that the application as amended is in 
allowable condition and the pending claims 1, 3 - 7, 9, 12, and 14-16 stand patentable 
over the Ziemkowski reference because the reference does not disclose all the elements 
of limitation in the claims. Applicants respectfully request that the rejections against the 
claims be withdrawn, the application be further examined and the claims pass to 
allowance. 
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